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INTRODUCTION
Over the last three decades most industrial countries introduced or strengthened their competition policy legislation. Competition policy is applied to most, but not all sectors of the economy. Banking is one of the most regulated sectors in the economy, and until a couple of decades ago competitive issues were dealt with by their specific regulator. Indeed, in most countries banking regulation dates back to well before the introduction of competition policy. Banking supervision entails a specific control of mergers and acquisitions for stability purposes, which interacts directly with competition-oriented merger control when it is introduced. It is also well known that the relationship between market structure and competition common to many industries on which merger control relies does not hold for the banking industry. The effect of introducing merger control by a competition authority in addition to financial regulation of bank mergers is therefore not at all obvious. In this paper we empirically study the impact of introducing merger control on the valuation and other characteristics of bank mergers and acquisitions.
We study a dataset of announced mergers and acquisitions involving banks as targets between 1986 and 2007 in European countries experiencing merger legislation changes.
We construct a comparison between transactions before and after the change in legislation, and measure differences in a number of characteristics of the transaction as a whole as well as the merging parties. Our main finding uncovers a statistically significant and economically meaningful increase in the market premium that target stocks experience around the announcement of a merger. Looking for the reasons behind this main result, we find that the average and relative size of the acquirer fell significantly with the introduction of merger control, and that the share of bank acquisitions by non-banks increased suggesting a pro-competitive change in merger activity. Other characteristics we study, including the profitability and risk-profile of targets as well as the market response of rival banks, appear unaffected.
Our results contribute to the literature on the effect of merger control on the market for corporate control that includes for example Eckbo (1983) , Seldeslachts et al. (2009) and Duso et al. (2011) . In addition, our results provide insights relating to recent theoretical efforts to capture explicitly the effects that merger policy has on the set of mergers that firms bring forward. These include in particular Nocke and Whinston (2010) and Nocke and Whinston (2013) that analyze merger selection dynamics from an optimal policy perspective. 2 In Section 2 we briefly place the paper in the context of the existing literature on merger control and merger activity in the banking sector. Section 3 describes our dataset of merger control legislation changes and bank merger activity. Section 4 introduces merger announcement effects in our dataset. Our main analysis is presented in Section 5 which studies the impact that the introduction of new merger control legislation has on bank merger activity. Section 6 concludes.
LITERATURE CONTEXT
Our study relates to previous research in two main areas: (i) theoretical and empirical research on merger control policy and (ii) studies of merger activity in the banking industry. Williamson (1968) describes the basic trade-off of merger control policy as one between efficiency gains from mergers and increased market power. A transaction should be cleared if the efficiency gains of a transaction outweigh the harm from market power. Farrell and Shapiro (1990) study this trade-off in a Cournot setting and establish conditions for the sign of the welfare effect of a merger between firms. More recently, other aspects of the design of merger control policy have been studied for example in Nocke and Whinston (2010) and Nocke and Whinston (2013) that consider, respectively, the dynamic aspects of industry evolution and the selection of transactions by firms in a given regulatory environment.
In addition to this theoretical research on merger control policy, a strand of literature has sought to investigate its impact empirically. In a series of papers Eckbo studies the effectiveness of merger control policy from a variety of perspectives (Eckbo, 1985; Eckbo and Wier, 1985; Eckbo, 1992) . These studies draw a picture that suggests a limited impact of merger control policy in terms of preventing or deterring anticompetitive mergers.
More recently, Seldeslachts et al. (2009) have studied the effect of enforcement decisions on merger activity. They report that decisions to block a merger significantly decrease subsequent merger activity, suggesting a positive deterrence effect, whilst decisions to settle lead to no such effect. Similarly studying the impact of enforcement decisions, Duso et al. (2011) analyze a dataset of mergers notified to the European Commission and find that merger announcement gains are reversed if a merger is prohibited, but only partially so if it is cleared with remedies, suggesting a connection between decisions of the merger control regulator and stock market valuations. Duso et al. (2013) explicitly study how a single legislation change -the adoption of the modernization of EU merger regulation in 2004 -influences the effectiveness of enforcement decisions. They find evidence for only 3 a modest improvement through the legislation. We differ from these papers in that we study the relationship between merger policy and merger activity more generally, rather than restricting attention to those transactions that end up in front of the regulator.
A closely related paper to ours is Carletti et al. (2015) . We draw upon the same set of changes in national merger control legislation as used in that paper. Carletti et al. (2015) use these data to analyze the impact of the merger control legislation changes on the stock market valuations of firms and banks at the time of the legal change. In contrast, in this paper we study a sample of bank mergers and analyze the effect of legislation changes on these transactions themselves.
Other research on mergers in the banking sector has considered the consequences of bank mergers, focusing on implications for shareholders as well as customers. For example, Becher (2000) studies the valuation effects of bank mergers during the 1990s and observes strong gains for target shareholders as well as gains for the combined entity.
He concludes that this evidence of value creation suggests that mergers take place for synergistic reasons, rather than empire building. Panetta et al. (2009) focus on the activities of banks involved in a merger, in particular practices of customer screening. They make use of detailed credit data from Italy and show that mergers improve the extent to which banks are able to recognize high risk borrowers by documenting an increase in the relationship between default risk and interest rates after a bank merger. These papers consider the implications of mergers for shareholders and those for bank customers only indirectly, for example by observing the share of loans to small firms. In contrast, customer implications are the focus of Erel (2011) and Sapienza (2002) who analyze how loan contracts in the US and Italy, respectively, are affected by bank mergers. Erel (2011) finds that bank mergers during the 1990s on average lead to an improvement of loan conditions for customers reflected in tighter spreads. Sapienza (2002) shows that acquisitions of small banks by larger banks tend to benefit the customers of the target bank through lower interest rates, whilst customers of a large acquisition target tend to lose. 1 Contrary to this established literature on the effects of bank mergers, we focus in our paper on the way different legislation regimes affect the mergers themselves. Our study is the first to analyze the effect of changes in merger control legislation on the characteristics of bank mergers using a large sample of concluded transactions in different European countries. Our contribution is thus to offer the first analysis of the effect that the new merger legislation has on bank merger activity, complementing the existing literature on the consequences of bank mergers.
DATA
We analyze the impact of merger control on merger activity using a dataset assembled from three sources. First, information on bank mergers is extracted from the SDC Platinum Mergers and Acquisitions database. Second, the targets and acquirers in these transactions are matched with Datastream to extract stock market returns. Third, data on merger legislation changes are taken from Carletti et al. (2015) . Table 1 presents an overview of the data sources, variables and definitions.
SDC Platinum Mergers and Acquisitions provides data for more than 900,000 transactions worldwide starting since the 1970s. The database lists the identity of merging parties and financial information as well as characteristics of the transaction itself. We work with a sample of transactions announced between 1 January 1986 and 31 December 2007 and involving a European bank as target. 2 We then match merging parties listed in SDC with Datastream identifiers to Datastream and extract returns and other financial data for the period around the relevant merger announcement. We use the returns data to compute merger announcement effects for targets and acquirers in the form of cumulative average abnormal returns as detailed in Section 4.
The final key element of our dataset is the set of new merger legislation introduced in European countries during the period of our sample and recorded in Carletti et al. (2015) . In most instances in our sample the legislation introduced establishes the first explicit merger control regime in the countries under consideration and brings national legislation in line with the EU merger control regulation of 1989. In others, the legislation change modifies and strengthens an existing regime. We group all 18 legislation changes as instances of a tighter and more explicit merger control.
We map the sample of bank mergers from the SDC database into our legislation events based on the country to which SDC assigns the merger target based on its country of incorporation. This mapping is likely to be imperfect as for competition policy purposes the relevant legislation is determined by the location of a company's economic activity.
However, if a bank is incorporated in a given country it can be expected to have a significant share of its business in that country and thus to be affected by applicable national legislation. For Norway, Spain and Sweden, we observe two distinct legislation changes over the sample period. As the two events in each country are several years apart (7 years for Sweden; 10 years for Norway and Spain), we treat them each as independent changes.
In these countries, a given merger can thus be classified as before the legislation change with respect to one event and after the legislation change with respect to the other.
Summary statistics for the dataset are provided in Table 2 . For our main analysis we focus on the 380 transactions (mapped to legislation changes) for which we observe a sufficiently long time series of daily returns for the target bank around the merger announcement to estimate merger announcement effects starting 30 days before merger announcement.
MERGER ANNOUNCEMENT EFFECTS
Significant gains in the stock prices of merger targets around the announcement of an acquisition are commonly observed in corporate takeovers (Jensen and Ruback, 1983) . Becher (2000) and others document similar effects for mergers in the banking industry.
The gains take the form of significantly positive cumulative abnormal returns (CARs), reported to be around 10-30 percent on average.
We compute CARs for targets and acquirers in our sample using a standard market model. We regress daily returns of a merger party r it on returns for a national market index r mt and a dummy for the relevant event window δ it . For our main analysis we use the following specification:
We estimate this model for different event window sizes parameterized by τ with δ event it = 1 if t ∈ [−τ, 5] relative to the announcement date t = 0. The model is estimated by OLS for each merging party using an estimation window that includes an additional 250 days before the event window (see Figure 1 for an illustration). The CAR corresponding to an individual stock i for a given event window is computed by multiplying the estimateγ i with the corresponding number of days in the event window. The results for the whole sample are shown in Table 3 for acquirers and targets for a variety of event windows.
The pattern of the estimates in our data is consistent with observations from the literature: target CARs are large and positive at around 11 to 16 percent. Acquirer CARs are close to zero. Statistical tests reject the null hypothesis that the mean target CAR is equal to zero at the one percent level, whilst for acquirers the null hypothesis of no effect cannot be rejected at the five percent level for any event window size. We construct joint 6 entity CARs as the weighted average between target and acquirer and find that these are positive but small around 1 to 2 percent.
MULTIVARIATE ANALYSIS OF THE IMPACT OF MERGER LEGISLATION CHANGES
We analyze the impact of changes in merger legislation on the characteristics of mergers in our dataset. These include properties of the transaction as a whole as well as properties of the individual firms involved. 5.1. Specification. For this analysis we regress a given merger characteristic on a dummy variable indicating whether the transaction was announced before or after the entry into force of the relevant legislation. We include in different specifications a variety of controls including a quadratic time trend as well as fixed effects for countries and years to control 
The main variable we consider in this specification is the merger announcement effect on targets. This is the analysis illustrated in Figure 2 . In addition, we consider merger completion rates, the size, profitability and risk profile of merging parties as well as the geographic and industry overlap between target and acquirer. Finally, we study the announcement effects of rivals to the merging parties as a proxy for the competitive impact of the mergers in our sample.
Merger Announcement Effects on Targets.
Our key findings relate to the announcement CARs for targets. We document a statistically significant and economically meaningful increase in CARs for transactions following the introduction of merger control legislation. The increase in CARs around the announcement is estimated to be around 6-7 3 As further robustness checks we analyze specifications including an interaction term between the legislation dummy to capture the notion that the impact of the legislation may be phased in over time. In addition, we test for the effect of other events during our sample period which might lead to a systematic reassessment of banking mergers. For example, we introduce a dummy variable capturing the effect of the Barings collapse in February 1995. These additions turn out to have very little explanatory power and do not affect our main results. 7 percentage points for the [−30, 5] day interval relative to a benchmark level of 11 percent for the sample as a whole. The regression results are summarized in Table 4 .
Our preferred specification (Column (3)) includes country fixed effects and a linear and quadratic time trend. The effect we measure, however, is of similar size when the time trend is replaced by year fixed effects (Column (4)) or when controls about the transaction such as a cross-border dummy, the deal value and the deal attitude are included (Columns (6) and (7)). 4 We find the pattern of increased announcement robust to changes in the size of the event window. The results are also robust to changes in the method of classifying mergers as before or after the new legislation. We take a transaction to take place under the old legislation if it was announced prior to the announcement date of the legislation change. Other approaches, for example, taking the date on which the legislation was implemented to be the relevant cutoff, do not affect our results. Furthermore, the date of a merger can be measured as the date it becomes effective rather than being announced.
We run our analysis under different specifications and find our results to be robust as only a very small share of transactions is affected by these variations in classification rules. Out of the 380 targets with CAR data, only 5 transactions are classified differently by the choice between announcement and implementation date, be it for the change in the legislation or the merger transaction itself.
In addition, we consider the robustness of our CAR findings to the introduction of controls for sources of financing of the mergers in our sample. The corporate finance literature has established a positive relationship between cash financing and merger announcement CARs for targets. SDC provides data on sources of financing that distinguish cash from equity and "other" financing. In our sample 145 transactions are fully cash financed whilst an addition 82 are fully equity financed. However, only 261 transactions in our sample have data on financing that is not reported as "unknown". Table 5 presents the results on the impact of controlling for sources of financing using this data.
Using the full sample (including those transactions with unknown funding) adding a dummy for all cash financed transactions to our list of controls (Column (2)) has the effect of marginally increasing the coefficient on the impact of the legislation relative to the benchmark (Column (1)). Adding a dummy for all equity financed transactions leads to a significant increase in the standard error on the legislation dummy leading to a drop in statistical significance. In the reduced sample of 261 transactions with valid financing source data, we find that the dummies on cash and equity financing are statistically significant and show the expected signs. The coefficient on the effect of the legislation remains largely unchained and significant at the 10 per cent level even in the smaller sample. The reduced statistical significance is unsurprising given the loss of about 30 per cent of observations in our sample.
An increase in the merger announcement CARs after the introduction of new merger control legislation can be seen to reflect a greater expectation by the markets regarding the value created by the transaction. There are various plausible explanations for such an increase, which relate to the properties of the mergers happening as well as to the economic and regulatory environment. These include:
i. Attention to risk/stability considerations, which are typically the main concern for prudential regulators, may be reduced in favor of competition concerns when merger control by the competition authority is extended to the banking industry; this may change the type of mergers that are undertaken.
ii. Planned mergers may become more uncertain in terms of whether they will go through because they also need to be approved by the competition authority. Banks may therefore choose to keep the mergers much more confidential until they are sure that it will be accepted. This may imply a bigger surprise at the announcement.
iii. Merger control also requires more analysis to persuade an additional authority, so that more and more precise information may reach the market. Stock prices may then increase more as a reaction to the improved information.
iv. Banks can increase profits through a merger in two main ways: through an increase in market power or through efficiency gains. The latter requires more effort/screening cost (the benefit of a "quiet life"). In the absence of competition control, banks prefer to "shirk" and increase profits through increased market power. With competition control, the market power option disappears (or becomes more difficult) and it becomes worthwhile (or banks are forced) to exert effort and search for efficiency enhancing mergers.
To shed light on which of these possible and non-exclusive interpretations is more likely to be relevant, we explore the impact of the new legislation on various other characteristics of the merging parties as well as of the mergers themselves such as the market capitalization of merging parties, completion rates, bank risk profiles and proxies for competitive effect such as rival response and market overlap of the merging parties. 9 5.3. Market Capitalization of Merging Parties. Merger control legislation is aimed at limiting anticompetitive mergers. The size of parties involved offers a useful indicator of whether a transaction is anticompetitive. We study the implications of legislation changes for the size of firms involved using the market capitalization of merging parties. For our analysis we use the logarithm of market capitalization 30 days before the merger announcement and study the impact of new legislation on the absolute as well as relative size of parties.
We find that the acquirers are significantly smaller under the new legislation ( Table 6 shows a decrease of about 50 percent), whilst targets remain unaffected (Table 7) . This change in the relative position of targets and acquirers is confirmed when we study as dependent variable the log ratio of acquirer over target: Table 8 suggests a decline of about 45 percent in this ratio. 5 5.4. Merger Completion Rate. The stock market response on announcement of a merger can be understood as the market's joint expectation of the value created by the transaction and its likelihood of completion. As the likelihood of completion changes, the valuation effect should adapt, a point made recently in Giglio and Shue (2013) . The increase in target CARs we observe as a consequence of legislation changes could thus be connected to a greater likelihood that a transaction is completed. We thus analyze the consummation ratios, that is the probability that an announced merger is completed, in our sample and whether this is changing under the new legislation in merger control.
We find that in our sample on average the consummated ratio increases from 72.4 percent for transactions before legislation changes to 78.4 percent after the legislation changes. However, the difference is not statistically different from zero. This result is confirmed in our regression with fixed effects and controls (see Table 9 ). 5.5. Profitability and Risk. The increase in CARs we observe after the introduction of new legislation may be related to the selection of targets for acquisition as well as of the acquirers themselves. We test for the statistical impact of the new legislation using the same specification as for the CARs. As dependent variables we employ here a set of profitability measures including return on assets (ROA) and return on invested capital (ROIC) from Worldscope. In addition, we study a set of risk ratios from Worldscope including the ratio of capital to total assets (Cap/Assets), total debt to equity (Debt/Equity) and 5 We take the logarithm of the size variables because of the heavy upper tail of the size distribution. As a robustness check we run the specifications also in levels. These leave the qualitative results unchanged. 10 total debt to capital (Debt/Cap). Finally, as an additional measure of bank risk in particular we construct z-scores that measure the distance from bankruptcy (Roy, 1952) . 6 We take all these measures for merging parties one year prior to the announcement of the transaction. 7
For acquirers we do not find systematic changes in profitability or risk profile prior to a merger. Only one specification for risk variables shows a statistically significant effect, but this is not robust in other specifications or supported by equivalent patterns in other variables. See Tables 10, 11 and 12.
For targets we find weak evidence for selection by profitability or risk profile. The results are collected in Tables 13, 14 and 15. The data suggest that targets have a premerger ROA that is slightly higher after the new change in legislation, although this effect is not robust to the introduction of year fixed effects. In addition, there is no comparable effect for ROIC with no specification showing a significant effect of the legislation and point estimates turning negative. For risk measures we find only very weak evidence at the 10 percent significant level for targets to be slightly better capitalized after the legislation in terms of z-score and capital/asset ratios. Again the effect is not robust to
year fixed effects and is not consistent across the other two risk measures we employ. 5.6. Merger Effect on Competition. The higher CARs we observe for mergers under new legislation can be interpreted as capturing an expectation of more profitable mergers, which may be for pro-competitive (efficiency) or anti-competitive (market power) reasons. We study the relevance of these two channels in our data by considering the stock price response of rivals to the merging parties and the geographic and industry overlap of the merging parties. 5.6.1. Rival Firm Stock Price Response. Standard models of oligopoly predict that whether a merger is pro-or anti-competitive affects the direction of its impact on the rivals of the mering parties: a merger which makes the merging parties more competitive, e.g. through greater efficiency from synergies, has a harmful effect on rival firms in the same market, whereas a merger which primarily increases concentration and market power in the industry has a positive effect on rivals. As a consequence, as first argued by Eckbo 6 The z-score measure was introduced by Roy (1952) and employed in Laeven and Levine (2009) and Houston et al. (2010) . We follow the latter two studies in computing z-scores from our data. 7 We repeat as robustness checks the analysis with data from two years before the announcement and relative to implementation dates. An analysis of post-merger measures of risk and profitability did not yield any additional insights. 11 (1985) the stock market response of such rival firms to the announcement of a merger may give an indication of its competitive effect. 8 We conduct an analysis of rival market responses that mirrors that of our main CAR analysis for targets and acquirers. Equity data are collected from Datastream which also provides the sector lists of firms in the banking sectors. As rivals for any given transaction we consider other banks within the sector list of the same country as the merger target. Whilst this group of national rivals may not represent the relevant competitors for antitrust purposes for any given merger transaction, we think it offers a valid proxy for an analysis across many transactions given that banking markets in many countries have in the past been defined as national in geographic size. 9 For each listed bank stock we then collect equity data on prices and market capitalization for the entire merger sample period (Jan 1985 to Dec 2008) and compute CARs for the [−30, 5] day window for all those bank stocks within the same country as the target bank of the merger. For each merger we then compute a single market capitalization-weighted average rival CAR that presents an estimate of the effect of the transaction on rival profits and thus market competition. Table 16 presents a simple univariate analysis of these rival CARs across transactions.
The first row shows that on average across the full sample of mergers rival CARs tend to be small and negative at -0.445 percent, suggesting that on average the transactions in our sample have a neutral or slightly pro-competitive effect. Splitting transactions by whether they took place before or after the introduction of new legislation suggests that the pro-competitive tendency derives from those mergers that took place under the new environment (Columns (2) and (3)). However, a two-sided t-test suggests that the data cannot reject the null hypothesis that rival responses remain unchanged by the introduction of the law (Column (4)). The second row in Table 16 presents an analysis of the proportion of pro-competitive transactions, where we have classified as pro-competitive transactions with a negative weighted average rival CAR. The data suggest that slightly more than half of all transactions (54.1 percent) are pro-competitive, with no statistically significant change in that proportion across the legislation regimes we study. 8 More recently, Duso et al. (2007) and Duso et al. (2013) employ the same approach in an assessment of EU merger control policy. Note, however, that the classic interpretation of the sign of rivals' stock price reaction has been questioned by Fridolfsson and Stennek (2010) on the ground that it does not take properly into account the market's anticipation that a merger would take place. 9 See for example the decision of the European Commission in the merger case Case No COMP/M.4844 -FORTIS / ABN AMRO ASSETS where it found geographic markets that were national in scope in many product areas including corporate banking and private individual retail banking.
Our conclusion is further confirmed by the results of the regression analysis presented in Table 17 . The specifications shown mirror those of our target CAR analysis in Section 5 and include country and year fixed effects. The point estimates on the legislation dummy suggest that the average rival CARs of transactions declined somewhat with the introduction of the new merger control legislation, suggesting a mild pro-competitive effect, but the coefficient is not statistically significant.
These findings are robust to changes to our sample, including a focus on those transactions that might be most likely to raise competition concerns, namely mergers between banks in the same country and in settings where the merging parties control a large share of the total assets recorded by all banks in our sample. 5.6.2. Geographic and Industry Overlap. Our final analysis concerns the extent to which targets and acquirers overlap in terms of geography and economic activity. Both types of overlap are suggestive of market power. Thus, we expect that after the strengthening of merger control firms choose to pursue transactions with a lower level of overlap than before.
We study geographic overlap by considering the probability that a transaction involves firms from different countries. As before, we note that whilst the national level is not necessarily the correct geographic market definition for antitrust purposes for every transaction, antitrust authorities in several of the countries we consider have indeed used it in this function. Results in Table 18 suggest no systematic change in the share of crossborder transactions after the introduction of the new legislation.
For industry overlap we consider the probability of a transaction involving two banks, defined according to 3-digit NAIC code "522". Thus we distinguish between transactions where the target banks in our sample are acquired by another bank from those where the acquirer is not a bank. Again, this distinction can only act as proxy as it may not necessarily be the appropriate antitrust dimension in every case. The results in Table 19 suggest that the share of bank acquisitions by other banks decreased by around 10-12 percent after the introduction of the legislation. This result is consistent with the interpretation that mergers become more competitive after the strengthening of merger control in terms of lower product market overlap. 10
In summary, our analysis of rival CARs and overlap statistics of mergers in our sample provides some evidence to support the argument that the new merger control legislation 10 We also analyze overlaps at lower industry code levels. However, this does not reveal any additional insights. 13 has had a pro-competitive effect on bank mergers, reflected in a decrease in industry overlap.
CONCLUSION
We study the impact of merger control as implemented by competition authorities on bank mergers. To this aim, we exploit a wave of legislation changes introduced in Europe between 1989 and 2004 that extends merger control to the banking industry. We find that the introduction of merger control by competition authorities increases the abnormal returns of bank mergers' targets in the days around the merger announcement by about 7 percentage points. To distinguish between several and non-exclusive potential explanations for this effect, we study the effects of these legislative changes on other characteristics of bank mergers.
We find some (weak) evidence that the pre-merger profitability of target banks increased, and more robust evidence of (a) a decrease in the size of acquirers, in absolute p-values in parentheses Standard errors clustered at the level of country and before / after the change in legislation. * p < 0.10, * * p < 0.05, * * * p < 0.01
